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COMMENT AND CRITICISM. 


THE News-REPORTERS Of the daily press are 


_ trying to enliven the dull season by the inven- 
tion of stories of fraud and irregularities in 


the various scientific bureaus of the govern- 
ment. Now it is a new find in the accounts 
of the coast-survey, and, now it is a start- 
ling report upon the proceedings of the fish- 
commission, or the work of the national 
museum. These stories have the appearance 
of being earnest endeavors to guess out things 
which, from the point of view of the news- 


_ feporter, might possibly be true, made by men 


"who do not know enough about the case to 


_ make their guesses even plausible. 


Last week 


_ the Boston Advertiser published a despatch 


ce stituted some other name for his. 
' of experts would accuse the director of the 


>. 
4 


from Washington, purporting to give an 
abstract of a report on the operations of the 
geological survey. The despatch might have 
passed muster but for an unfortunate endeavor 
of the reporter to strike beyond his reach, by 
Saying that Professors Cope and Marsh had 
been allowed to appropriate collections of the 
value of $150,000, belonging to the survey. 
Had he known that Cope never had any con- 
nection with the survey, and so had never had 
an opportunity to possess himself of its speci- 
Mens, the inventor would, no doubt, have sub- 
That a board 


Peabody museum of Yale college of unlaw- 
fully possessing himself of specimens handed 
_ to him for examination and report, is a state- 
*ment fitted only to provoke a smile. The fact 
that the director of the survey had just left 

for a month’s tour of inspection in the far 
West, rendered almost unnecessary the denial 
of the auditor that such a report existed. 


When the history of the irregularities in the 
Coast-survey is calmly reviewed, it will, no 
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doubt, be found that the interests of the 
government have suffered less than one would 
suppose from the flaming head-lines which 
introduced the treasury report on the subject. 
If, as is said to be the case, the work unlaw- 
fully paid for was all done outside of office 
hours, and in addition to the regular duties, 
the case may admit of some palliation from a 
moral aspect, even though we deplore such 
a departure from the spirit of the wise and 
necessary law that salaried government em- 
ployees shall not receive extra pay for real or 
supposed extra work. The country will not 
see any great wrong in loaning antiquated 
transit instruments to institutions of learning, 
when they no longer serve the purposes of the 
survey. The disposition to show a newly dis- 
covered evil in the strongest light, and to omit 
palliating circumstances, is common to all men, 
committees of investigation included. Let us, 
then, reserve our judgment until we have heard 
and weighed the other side. 


Tue puBLication of his third report on the 
insects of Illinois furnishes the state entomol- 
ogist, Dr. S. A. Forbes, an opportunity to 
prepare an index to the first twelve reports, 
which is done in excellent manner, and to call 
attention to the fact, that, in volume, the four- 
teen reports of the entomologists of Illinois, 
amounting in all to 2,358 pages, exceed the 
literature of economic entomology of any other 
state. Commenced by Walsh, who died soon 
after his appointment, and continued by Le- 
Baron and Thomas, the office has now fallen 
into better hands than at any time since its 
foundation, the reports of Mr. Forbes having 
already become a standard by reason of the 
independent and original methods with which 
he is pursuing the study of economic entomol- 
ogy. The three reports which he has now pub- 
lished, equal in value the larger bulk of their 
predecessors. 
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LETTERS TO THE EDITOR. 


Recent volcanic activity in the United States: 
eruptions of Mount Baker. 


In a late communication to Science from Capt. 
Dutton of the U. S. geological survey, he mentions 
the date 1850 as that of the latest volcanic eruption 
within the limits of the United States. This must 
necessarily exclude Alaska. He also refers to vague 
reports of volcanic activity at later dates. 

In adding a mite to the subject of his paper, I 
would ask your permission to recall three instances 
of voleanic activity on this coast, leaving open the 
question, What is the exact line between the smoul- 
dering of the * living’ volcanoes, and those which are 
‘ active,’ or in ‘eruption’ ? etc. 

1°, In 1854 I was one day observing at the trigo- 
nometrical station on Obstruction Island in the Rosa- 
rio Strait, Washington Sound: I had finished the 
measures for horizontal direction of the summit of 
Mount Baker, and was commencing a series of meas- 
ures of the vertical angles fur elevation, when I found 
the whole summit of the mountain suddenly obscured 
by vast rolling masses of dense smoke, which in a few 
minutes reached an estimated height of two thousand 
feet above the mountain, and soon enveloped the 
higher parts. Baker was distant thirty-nine geo- 
graphical miles from my station, and bore about north 
seventy-five degrees east, true. The weather was fine, 
and we hoped to see a brilliant display at night; but 
unfortunately the sky clouded, and we could not see 
the light at night, nor the mountain next day: when 
the weather cleared, the eruption had ceased; and, 
instead of the white mountain mass, we discovered 
that the snow covering it was apparently melted away 
for two or three thousand feet below the two heads. 
Of course the snow may not have been melted, but 
only covered with ashes and scoriae; and we had not 
the means of deciding the question at that distance. 

We had been in those waters during parts of 1852 
and 1853, and then the snow-clad mountain was quiet. 

We discovered that the crater was not on the sum- 
mit, or on the secondary peak to the south-eastward, 
but on the flank of the higher peak, and opening 
towards the south or south-west. In subsequent 
years we occasionally saw small volumes of smoke 
issuing from this crater. The facts of this eruption 
were reported by me at the time. 

2°, In 1858 Mr. John S. Hittell of San Francisco 
was in Victoria, and he informs me that the night 
clouds over Mount Baker were brilliantly illuminated 
by the light from an eruption of Mount Baker. Upon 
his making inquiries among the citizens of Victoria, 
they expressed themselves as being well aware of the 
eruption then going on. 

3°. Lleft these waters at the close of the season of 
1857; but my colleague, Capt. James S. Lawson, who 
succeeded me in that section, says there was no erup- 
tion for the years he observed in the Gulf of Georgia. 
In 1867 and in 1869 I passed through the waters of 
Washington Sound and the Gulf of Georgia, and 
returned, all in sight of Mount Baker; but there was 
nothing unusual in the appearance of the mountain. 
In 1870, when I was passing through Admiralty Inlet 
and the Strait of Fuca, towards Victoria, Mount Baker 
was very clearly in sight at about sixty miles distance, 
when I beheld great volumes of smoke projected from 
the crater to an estimated height of eight hundred 
feet above the higher peak. During my stay at Vic- 
toria in September, with Mount Baker distant sev- 
enty-three and three-quarter geographical miles, and 
bearing north seventy de: east, true, from Rocky 


Hill, I made observations for the height of the two 
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— the position and size of the crater, and the 
eight of the snow-line. I made also an accurate 
drawing of the outline of the mountain and its sur- 
roundings, the more particularly because rumors 
had found their way into the newspapers, asserting 
that the summit of Mount Baker had fallen in. On 
the contrary, I was perfectly satisfied, from my years 
of familiarity with.its features, that no such catas- 
trophe had taken place between 1852 and 1870; nor 
was I able to detect any changes in 1877, when | was 
daily in sight of Mount Baker for some time. 

I should call attention to the fact. that, a good 
many years since, Mr. E. T. Coleman of Victoria (if 
I remember his name properly), after two unsuccess- 
ful attempts in two different seasons, was the first 
alpine climber who made the ascent of Mount Baker, 
He published his account thereof, with illustrations 
of the glaciers, névé, etc., in Harper's magazine ; but 
I cannot recall the date. I add the following data, 
which were incidentally obtained in different years 
by Capt. Lawson and myself when engaged in regular 
coast-survey duty: — 

The geographical position of the higher and main 
peak of Mount Baker is, latitude, 48° 46/34” north; 
longitude, 121° 50’ 4” west. The height is 10,755 
feet above the sea level; the height of the second 
peak, which lies probably two miles towards the 
south-east, is 10,163 feet; the upper part of the crater 
is 596 feet below the summit of the mountain; and 
the length of the crater about 400 feet. The crater 
appears to be four times as long as it is broad; the 
narrowest part is the upper limit; and it lies on the 
southern slope of the main peak, and parallel with 
the slope, which I judged to be thirty degrees with the 
horizon. The lowest limit of the snow-line in Sep- 
tember, 1870, at the close of the summer dry season, 
was 5,301 feet above the sea. 

These observations were made with a small instru- 
ment at a long distance; but my height of the princi- 
pal peak differed only seventy-two feet from the mean 
of previous observations, and I believe they are trust- 
worthy. GEORGE DAVIDSON. 

Davidson observatory, San Francisco, Cal., Sept. 1. 


Linguistic studies at the Siletz agency. 


In the abstract of my first paper read in Section H., 
A.A.A.S., as published on p. 230 of Science for Sept. 
11, a slight mistake was made. For ‘ three sets of 
cardinal numbers, human, inhuman, and inanimate,’ 
read ‘two sets of cardinal numbers, the human, and 
the non-human series.’ J. OWEN DOKSEY. 

Washington, D.C., Sept. 19. 


Spectrum of the great nebula in Andromeda. 


By employing the eye fresh from some hours’ sleep, 
by looking for some time in the spectroscope, and by 
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giving the spectrum a — apparent to-and-fro mo- 
tion, I have been enabled, independently, upon Sept. 
5, 7, 9, 12, 21, to discern three bright lines superposed 
upon the continuous spectrum of the nebula in An- 
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dromeda. The relative positions are shown in the 
adjoining cut. 


e ‘lines’ at 18.6 and 19 appear, using the 


broad slit, as bright knots. That at 17.5 asa long 
line. The arrangement of the lines suggests certain 
bright lines in the spectrum of y Casseopeiae and 8 
Lyrae, and the settings agree with those made upon 
the spectrum of the said stars. at 
Yrs. 


Yale college observatory, 
Sept 14. 


The Mexican axolotl and its susceptibility to 
transformations. 


Marie von Chauvin’s experiments with the axolotl, 
as recounted in Science No. 130, under the above 
title, interested me very much indeed, inasmuch as 
they came upon me at a time when I was experi- 
menting with upwards of two hundred of these ani- 
mals by very similar methods. 

My present field of research is in north-western 
New Mexico, and several forms of axolotls are to be 
found in the region. Last June (1885) I visited, near 
my present residence, on more occasions than one, a 
smal! pond that contained large numbers of them. 
This pond is nearly square, and its sides something 
over a hundred feet in length. It is divided in two 
nearly equal parts by an east and west embankment. 
This embankment has a narrow trench cut through 
it, so that when the rain fills the ponds they commu- 
nicate with each other; but this is not the case when 
the water is low. 

By the Ist of September each year these ponds 
are usually dried up; while during the spring and 
summer months, the south one has a mid-depth rang- 
ing between three and six feet, and the north one 
being considerably shallower. These depths vary 
with the amount of rainfall, and other meteorologi- 
cal conditions. 

As I say, there were great numbers of axolotls in 
these ponds; and as far as I could see, and by the 
very kind assistance of Professor Cope, these were 
of two kinds: one very large one (20 cms +) seemed 
to be the larval form of Ablystoma mavortium; 
another much smaller one (9 cms +) proves to be A. 
tigrinum. In addition to these, there are some me- 
dium-sized ones that are very puzzling, and not yet 
satisfactorily diagnosed. With but few exceptions, 
the north division of the pond contained the small 
ones; while in the other side lived all the large ones, 
together with the great majority of the light-colored 
and undetermined forms. 

The limits of this paper will not permit me to pre- 
sent all the conditions of environment under which 
these axolotls live, much less an account of the 
many observations I made upon their habits as they 
are to be seen in a state of nature. At different 
times I captured as many of these creatures as I de- 
sired, to carry on my experiments at home, the results 
of which I had the unusual opportunity of compar- 
ing with those changes undergone by these reptiles 
while existing in their natural element. 

It is my sole aim in this paper to briefly present the 
results of some of these experiments, so far as they 
have gone, and compare them with those arrived at 
by Miss von Chauvin, as set forth in Science. 

My observations confirm those of this talented 
authoress, in that, — 

1. Axolotls are more readily converted into Am- 
blystomas if kept in water containing but little air, 
and vice versa. 

2. If transformation is forced up to a certain point 
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in development, the reptile arrives at the higher form 
without any further interference. 

3. Axolotls live in the water with apparent com- 
fort a considerable and varying length of time after 
their gills have been absorbed. 

4. After the metamorphosis is completed, their 
power to return to the water again to live, seems to 
depend upon the moult, and whether they have lived 
in moist or dry places since the metamorphosis, 

5. By varying the conditions under which these 
animals live, we can at our pleasure retard or accel- 
erate their development to the higher stages. 

6. Young axolotils are more easily transformed 
than the older specimens, but this rule also depends 
mee oe | upon the conditions under which these ani- 
mals live. 

There is another very important factor that enters 
into this metamorphosis, that, so far as the account 
in Science goes, is not touched upon; and that is, the 
question of their diet during the experiments. Axo- 
lotls are very voracious creatures, and eminently 
carnivorous. They are very fond of raw meat; 
and, upon the slightest provocation, they will feed 
upon each other. So I have found, during the 
course of my experiments, that, — 

7. The metamorphosis is hastened by regularly 
supplying the animals with plenty of proper food. 
And what is still more interesting, when they are 
thus treated, it markedly affects the appearance of 
the transformed Amblystoma. 

8. If, during the process of forcing the transfor- 
mation of axolotls, the animals are regularly supplied 
with the requisite amount of fresh meat, the trans- 
formed Amblystomas are very much larger and 
stronger than those which are transformed without 
having received any food. In the case of A. tigri- 
num, those that received food, the transformed ani- 
mal would hagdly have been recognized as the same 
species: they were not only larger, but of a very 
deep, muddy, black color, without spots; while the 
others were mottled with bright yellow, and a pale 
brown. 

9. The depth of the water has a wonderful influ- 
ence upon the metamorphosis; and the fact is well 
known, that, the deeper the water in which the 
axolotls live, the slower their transformation. 

Temperature is another important factor in the 
change, and its moderate increase seems to hasten 
the transformation. 

Now, the most interesting part of all is to watch 
the operation of these laws, that I have given, in 
nature, and the manner in which the metamor- 
phosis of axolotls is there effected. 

It would, indeed, be hard to find anywhere a more 
perfect and beautiful example illustrating the ex- 
tremely sensitive balance that may exist between the 
surrounding conditions on the one hand, and their 
effect upon an animal organism on the other. This 
year, for instance, the very pond that I have alluded 
to above, gradually dried up; the north half of it 
entirely. This took a number of weeks; but during 
that time all the modifications of which the metamor- 
phoses of axolotls are subject to, or le of, were, 
so far as their necessity goes, most lucidly demon- 
strated. A shallow corner in this pond would, after 
a torrid day or two, dry up; whereupon all the axo- 
lotls that happened to be caught within its limits, 
would be found, perhaps several hundred of them, 
under the débris, rapidly assuming the Amblystoma 
form. Numbers of the same generation, however, 
in the deeper parts, would be unaffected by the chan 
of environment so suddenly precipitated upon their 
brethren. If the drying-up continued, these trans- 
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formed animals quit the site, and, during the next 
few days, could be found under logs, and in other 
suitable -places at some considerable distance from 
it. On the contrary, should a rain in the mean time 
fill the pond again, and flood over these shallow parts, 
the transformations were checked; and those with 
gills and branchiae in all stages of change, once more 
took to the water. When huddled together in the 
shallow places, the large and strong ones devoured 
the smaller and feebler forms; and the different ap- 
pearance of the two was very striking upon the most 
superficial examination. 

One day in July the whole north half of this pond 
suddenly ran dry; and I must confess the sight its 
bottom presented during the following day was one 
of the most extraordinary, and at the same time 
most interesting, that I ever beheld, and, after what 
has been said, can be better imagined than described. 
It absolutely swarmed with these creatures, whose 
organizations were accommodating themselves to the 
new condition of affairs as rapidly as the laws gov- 
erning the changes permitted. The study would 
have furnished food for a small volume. 

Axolotis are also affected by the character of the 

nds or swamps they live in, the same species show- 
ing all manner of shades in their coloration. Those 
in shallow ponds with little or no vegetation, and 
hard clay bottoms, grow to be very light colored, and 
long retain their larval forms. 

o doubt many such ponds as I have described 
exist all over this south-western country; and a mo- 
ment’s reflection will make it clear to us how the 
metamorphosis of this creature tends to save thou- 
sands of their lives, when the region is visited by a 

rotracted drought, and their places of water resort 
ail them. ‘lhe preservation of the form is thereby, 
to a great extent, protected. 
Dr. R. W. SHUFELDT. 
Fort Wingate, N. Mex., 
Aug. 12. 





THE SONG-NOTES OF THE PERIOD- 
ICAL CICADA. 


THERE are few more interesting subjects of 
study than the notes of insects and the differ- 
ent mechanisms by which they are produced. 
They interest every observant entomologist ; 
and it is difficult to record them in musical 
symbols that can be reproduced on musical in- 
struments, some of the more successful and 
interesting attempts in this direction having 
been made by Mr. S. H. Scudder. I have 
studied closely the notes of a number of species, 
and have published some of the observations.’ 

In the notes of the true stridulators more 
particularly, as the common tree-crickets and 
katydids, I have been impressed with the vari- 
ation both in the pitch and in the character 
of the note, dependent on the age of the 
specimen, and the condition of the atmosphere, 
whether as to moisture, density, or temperature. 
Yet, with similarity in these conditions, the 
note of the same species will be constant and 
easily recognizable. 


4 8d rep. ins. Mo., 14, 153, 154; 4th do., 139; 6th do., 150-169. 
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A few remarks upen Cicada septendecim will 
doubtless prove of interest now that the species 
has been occupying so much attention. I do 
not find that the notes have been anywhere 
very carefully described in detail, nor would 
I pretend to put them to musical scale. Writ- 
ing seventeen years ago, I described the notes 
in a general way, as follows : — 

‘* The general noise, on approaching the in- 
fested woods, is a compromise between that of 
a distant threshing-machine and a distant frog- 
pond. That which they make when disturbed 
mimics a nest of young snakes or young 
birds under similar circumstances, — a sort of 
scream. They can also produce a chirp some- 
what like that of a cricket, and a very loud, 
shrill screech, prolonged for fifteen or twenty 
seconds, and gradually increasing in force, and 
then decreasing.’’? 

There are three prevalent notes, which, in 
their blending, go to make the general noise as 
described above. These are, — 

First, That ordinarily known as the phar. 
r-r-r-aoh note. This is the note most often 
heard during the early maturity of the male, 
and especially from isolated males or from 
limited numbers. It is variable in pitch and 
volume, according to the conditions just men- 
tioned as generally affecting insect melodists. 
Its duration averages from two to three sec- 
onds; and the aoh termination is a rather 
mournful lowering of the general pitch, and is 
also somewhat variable in pitch, distinctness, 
and duration. In a very clear atmosphere, 
and at certain distances, an individual note 
has often recalled that made at a distance by 
the whistling of a rapid train passing under 
a short tunnel. But when heard in sufficient 
proximity, the rolling nature of the note will 
undoubtedly remind most persons more of the 
croaking of certain frogs than of any thing else. 
I have heard it so soft and low, and so void of 
the aoh termination, that it was the counterpart 
of that made by Oecanthus latipennis Riley late 
in autumn, and when shortened from age and 
debility of the stridulator. 

Second, The loudest note, and the one 
which is undoubtedly most identified with the 
species in the popular mind, is what may be 
called the ‘screech.’ This is the note described 
by Fitch as ‘‘ represented by the letters tsh-e-e- 
E-E-E-E-E-e-ou, uttered continuously, and 
prolonged to a quarter or half a minute in 
length, the middle of the note being deafen- 
ingly shrill, loud and piercing to the ear, and 
its termination gradually lowered till the sound 


1 Ist rep. ins. Mo., 24. 
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expires.’’ Dr. Fitch errs as to the length of 
its duration ; and I have also erred in the same 
direction — unless, indeed, there is a still greater 
range than my subsequent observations would 
indicate.’ It is more probable, however, that 
our memories were at fault; for, as I have 
verified this year, this shrilling ordinarily lasts 
from two to three seconds, though occasionally 
longer, and is repeated at intervals of every 
five seconds. This note is rarely made by 
solitary males, or when but few are gathered 
together: but it is the prevailing note in the 
height of the season, and is made in unison; 
i.e., the assembled males on a given tree, or 
within a given grove, are prompted to it simul- 
taneously, so that its intensity becomes almost 
deafening at times. Itis of the same nature 
as that made by the dog-day Cicada (Cicada 
pruinosa Say), and in its higher and louder 
soundings is not unlike the shrilling of that 
species, though by no means so sharp and con- 
tinuous. It is what in the distance gives the 
threshing-machine sound, and it has often 
recalled what I have heard in a saw-mill 
when a log is being cut crosswise by a circular 
saw. 

Third, There is what may be called the 
intermittent, chirping sound, which consists of 
a series of from fifteen to thirty, but usually 
about twenty-two, sharp notes, sometimes 
double, lasting in the aggregate about five 
seconds. ‘This sound is so much like that 
ordinarily produced by the barn or chimney 
swallow (Hirundo erythrogaster), that a de- 
scription of the one would answer fairly well for 
both. It resembles also, though clearer and of 
higher pitch, the note of Microcentrum re- 
tinerve Burm., which I have likened to the 
slow turning of a child’s wooden rattle highly 
pitched. The above notes, so far as I have 
recognized them, are of higher pitch, but 
of less volume, in the smaller, Cassinii, 
form. 

The other notes — viz., that made when the 
insect is disturbed, and a not infrequent short 
cry, that may be likened to that of a chick — are 
comparatively unimportant: but no one could 
do justice to the notes of this insect without 
embracing the three peculiar sounds which I 
have attempted to describe above, and which 
are commingled in the woods where the spe- 
cies is at all common; though the undulatory 
screech is by far the most intense, and most 
likely to be remembered. 

C. V. Rimey. 


! Since this was written, I have heard, on two occasions, this 
note prolonged to twenty seconds; but this is quite abnormal, 
have no other evidence than the season (June 20) to prove 

that it came from C’. septendecim. 
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LOST RIVERS. 


Tue phenomenon of a stream flowing mer- 
rily down from a mountain and then disap- 
pearing, is, in the west, a very common one. 
In following down the Rio Grande on an en- 
larged map, we find many streams entering 
into it in its upper course. In going down 
a little farther, reaching the San Luis valley, 
they are found to suddenly give out on the 
northern side; and, a few miles farther down, 
on the southern side also. The principal 
streams of the valley, the Rio Grande excepted, 
come in full force down the mountain, flow 
freely on, and terminate in a marsh, or a small 
lake, or in the sand. The beds of those which 
should empty into the Rio Grande are there, 
but there is no waterinthem. Similar streams 
are common over the south-west; and the 
various streams show all the different stages, 
from those which really go somewhere all the 
time, to those which empty into their main 
stream a part of the time, and those which, 
alive and full of water above, always fail to 
reach the stream to which they are headed 
below. 

One time I had the curiosity to examine a 
stream at the point where it was lost. It was 
the Rio Hondo, just south of Santa Fé. We 
had crossed it lower down; and, though the 
ravine was seventy-five or a hundred feet 
deep, we had found it perfectly dry. We fol- 
lowed up its south bank for a mile or two until 
we struck the foot-hills, and there we found it 
a bright, rippling stream, leaping down from 
ledge to ledge, very picturesque, with some 
scattered trees along the banks, and so broad 
that it was not easy to pass over it, leaping from 
stone to stone, and remain dry-shod. From 
here my friend drove back to the crossing, 
and I walked down to see where and how a 
stream could lose itself with such a volume of 
water, and a path well marked out for it. As 
I followed it down, it ran on merrily in the 
midst of a little valley not more than six or 
eight rods wide, along which were pretty mead- 
ows alternating with clumps of bushes. It 
passed through the various incidents of a 
stream, — here a little fall, there a rapid over 
thickly set stones, a little farther on a pool. 
There seemed to be nothing unusual in it, when 
suddenly I noticed that the little valley widened 
to double its previous width, the bed became 
more sandy, and the stream was spread over a 
greater space. It was evidently going under ; 
and, within twenty rods of where I noticed the 
first change, the running water had entirely 
disappeared. The bed of the stream was damp 
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for twenty rods or so more; then for a con- 
siderable distance I could get water by digging 
a few inches; then that indication failed, and 
beyond the stream-bed was entirely dry. 

Not all such streams terminate thus in the 
middle of their bed: some terminate in a small 
shallow lake, some in a marsh ; and either lake 
or marsh is pretty sure to be brackish, due to 
constant concentration by evaporation of the 
alkalies held in solution. Other lost streams 
fill up after a rainfall, and complete above the 
ground their course to the main stream. After 
a heavy rain in the mountains they are apt to 
change their ‘lost’ character with a sudden- 
ness and decision which may prove dangerous. 
The water occasionally pours down with an 
advancing wave or head, which is described 
as sometimes five or six feet high. 

There is one remarkable case in New Mexico 
where the lost tributaries are plentiful, but the 
main stream does not exist. This is in a val- 
ley which lies between the Rio Grande and 
the Pecos River. The valley begins near the 
Sandia Mountains, and is shut out from the 
streams on each side by broken mountain- 
chains. It is a well-defined valley, not very 
broad, but having a length of perhaps three 
hundred miles. It is somewhat obscured by 
the small scale, and inaccuracies, of the smaller 
maps; but on a larger and correct map of 
the territory its valley-character is unmistak- 
able. It lies much nearer the Rio Grande 
than the Pecos. Flowing into it, especially on 
the western side near the upper end, and on the 
eastern toward the lower, are numerous lost 
tributaries; but the primary stream has so 
completely disappeared that its bed can only 
be found at intervals. 

In this valley lie the ruins of the Gran 
Quivira, the existence of which is not only at- 
tested by the ruins themselves, but also by the 
accounts of the earliest Spanish travellers. 
The records of the Spanish up to the latter 
part of the seventeenth century, when they 
were expelled by the Indians, are incomplete, 
as the Indians destroyed all that was left be- 
hind. That the Gran Quivira was well known 
to them, however, is shown by the fact that 
the most prominent ruin there is that of a 
church. There is now no water for many 
miles from the ruins. That there must have 
been once, can well be granted; for no large 
city would have been built by human beings 
at a distance of fifteen or twenty miles from 
a scanty water-supply. The valley may be 
named from this city, and would then be the 
Gran Quivira valley. 

About half-way down the valley it is broken 
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by a long, narrow, thin layer of lava, now 
much broken up, and making a desolate region, 
locally known as the Mal-pais, or ‘ bad land.’ 
The crater from which the lava was derived 
was near the northern end of the Mal-pais. 
Just above the Mal-pais an old river-bed is 
reached at the depth of about two hundred 
and fifty feet: below it, the river-bed, when 
found, is at a slight depth. South-west of 
the Apache reservation the old river-bed runs 
into a large salt-marsh. 

A stream of no mean size seems to have 
once run down this valley. Not only has it 
now disappeared, but its bed is covered by 
lava and loose soil sometimes to great depths. 
As to the cause of the disappearance, it may 
have some connection with a tradition of the 
Indians which tells of a year of fire, when this 
valley was so filled with flames and poisonous 
gases as to be made uninhabitable. When this 
occurred, the chronology of the Indians is not 
perfect enough to tell us. That it was long 
ago, is attested by the depth to which the old 
bed is covered by detritus, probably washed 
down from the mountains, and by trees of con- 
siderable size which are found in some places 
in it. But that it was not so extremely long 
ago that it had become entirely uninhabitable, 
is made probable by the comparatively late 
desertion of the Gran Quivira. It is entirely 
possible that the Indian year of fire may have 
long preceded the drying-up of the part of the 
valley in which Gran Quivira was situated. 


M. W. Harrineton. 


ZUNIAN CONCEPTIONS OF ANIMAL 
FORMS AS SHOWN IN POTTERY. 


SeveRaAL months ago I visited the Pueblo of 
the Zuiis, and while there enjoyed the oppor- 
tunity of watching a group of five or six Zuii 
women painting some of their pottery. 

To show the degree of merit of the Zuiis in 
their copies of animal forms, one needs no 
better illustration than their attempts to repro- 


duce the figure of the owl. It is probable that 
the species of this bird they have used as their 
model, from time immemorial, is Bubo virgini- 
anus, the great American horned owl. All 
the Zufiian clay effigies of owls have horns 
on their heads; and Bubo virginianus is not 
only the most common owl in the region, but 
the only one that is thus conspicuously tufted, 
being characterized by a prominent pair of 
feather-horns. 
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My drawing (fig. 1) represents a side view 
of an adult specimen of the owl in question, 
with its mandibles intentionally opened, in 
order to be as much like the Zuni model (fig. 
2) as possible. 

This clay copy is the most faithful one I 
could obtain from a large 
stock of such material, and 
one of the best of their at- 
tempts in this direction that 
I have ever met with, or 
seen figured. 

It will be seen that the 
modeller has represented 
the tufts upon the head of 
his subject by a pair of coni- 
cal elevations. The clay 
used to make this figure 
is susceptible of being 
formed into much more 
natural-looking tufts than 
these, yet we never find 
them. In common with the 
beak, they are painted a 
brownish red, in sharp con- 
trast with the white body 
of the rest of the model. 
An attempt is always made 
to represent the feather disk 


about the eye. Sometimes ‘Rous “~ ™* 


about }. 


this is done by two plane 
concentric circles; other artists make it as 
shown in fig. 2; and still others have the radi- 


ating lines without the limiting-circle. The 
beak in my specimen is one of the best efforts 
of the kind that has come under my observa- 
tion, an attempt evidently having been made 
to represent its raptorial type. This is not 
always the case, as may be seen from examin- 
ing the admirable figures of these models, pre- 
sented us in Powell’s ‘Second annual report,’ 
and illustrating Mr. Stevenson’s unrivalled 
collections of 1879. 

The body and wings of one of these effigies 
of the owl come much nearer in form to the 
body and wings of a young specimen of Bubo, 
say two or three weeks old, than they resemble 
these parts in the adult owl; the former being 
short and rounded, and sometimes represented 
with a tail, and sometimes without. This may 
have been influenced, originally, from the fact 
that these young owls are often taken; but 
they do not acquire the feather-horns until 
later in life. 

We find the talons represented by five char- 
acterless points, sometimes radiating as a star, 
and sometimes arranged with three in front, 
and one behind, which is better ; though these 
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Fie. 1.— Right lateral view of head of adult 
bo virginiamus; reduced 
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parts never suggest to us the raptorial foot of 
the owl. 

In criticising one of these Zuii effigies, we 
must bear in mind the fact of the great ten- 
dency, as in many of the Spanish-American 
folk, to imitate the work of their ancestors ; 


Fie. 2.—Three-quartering view from the right 
of a Zufii model of the head of an owl; 
reduced about }. 


and it would be hard to say 
for how many generations this 
clay model of the Zuiiian owl 
has passed down without the 
slightest attempt at improve- 
ment in the direction of a more 
faithful portraiture of nature. Occasionally, how- 
ever, an artist will make a lucky hit; and I have 
two ducks in my possession that illustrate this. 
The larger and adult one evidently intended to 
represent a widgeon (Mareca Americana) ; and 
its likeness, both in coloration and form, is at 
once quite striking. The other specimen is a 
young duck of some nondescript variety, the 
merit of which lies in the rather faithful imita- 
tion of the duckling as distinguished from an 
old bird. This is independent of its size, and, 
I expect, a difficult effect to successfully pro- 
duce with the materials at their command, and 
rarely accomplished. 

Their pottery illuminations of birds, as 
works of art, are no better than could be done 
by any of our children at eight or nine years 
of age. Occasionally we find one where the 
family can be guessed at, but more often the 
very order is obscure. 

Mr. Cushing tells us, in one of his classi- 
cal contributions to Century magazine (May, 
1883), about Zuii, the veneration these people 
have for the turtle, and how they seem to be- 
lieve it harbors the soul of some one of their 
dead, or, as he expresses it, ‘ our lost others.’ 

We would naturally expect, therefore, to find 
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their models of turtles among the best of their 
clay sculptures. Nor are we disappointed in 
this, as may be judged from the two drawings 
(figs. 3 and 4) from a specimen of this kind in 
my possession. 





Fie. 3.— Dorsal view of turtle modelled in white clay by Zuii 
Indian. 


The carapace of this figure is painted a deep 
brown ; while the epidermal plates are simply 
indicated by six transverse lines, crossed by 
the same number of longitudinal ones, both in 
a flesh-red color. This latter tint has also 
been used to paint the plastron and longi- 
tudinal lines on the deep-brown head and feet. 
This coloration gives it a not distant resem- 
blance to some form of Chrysemys. Two such 
specimens are in my collection; and in both 
the designer has represented the toes by sim- 
ply slitting the clay a little ways, in one in- 
stance correctly, as seen in the figure; and in 
the other by three slits, giving each foot only 
four toes. 





Fie. 4.— The same, lateral aspect. Both less than half the size 
of original. 


I have never seen the turtle depicted upon 
any of their pottery, and I believe it must be 
one of their rarer forms to model in clay. So 
far as I can remember, Mr. Barber does not 
mention it, or figure the turtle in his article in 
the American naturalist, published some four 
years ago; nor does Mr. Stevenson allude to 
it, by word or figure, in the catalogue of his 
enormous collection of 1879 already quoted. 
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Mr. Stevenson’s figures support another 
curious fact which I have observed, and will 
allude to before concluding. It is this: they 
seem to reserve their amblystomas, their axo- 
lotls, their tadpoles, and their bugaboos of 
human form, to illuminate the quaint clay bas- 
kets they manufacture, which usually have 
handles, and are ornamented with fancy ser- 
rated edges, and are of odd shapes. Almost 
invariably they represent the tadpoles upon 
side view, and take especial pains to draw the 
suctorial lips and the eye. The tail, however, 
is drawn simply by a wriggling line, and is not 
the broad tail of the tadpole, seen upon lateral 
aspect of this creature. R. W. SHurerpr. 





TYPES AND THEIR INHERITANCE. 


THE object of the anthropologist is plain. He seeks 
to learn what mankind really are in body and mind, 
how they came to be what they are, and whither their 
races are tending; but the methods by which this 
definite inquiry has to be pursued are extremely di- 
verse. Those of the geologist, the antiquarian, the 
jurist, the historian, the philologist, the traveller, 
the artist, and the statistician, are all employed; and 
the science of man progresses through the help of 
specialists. Under these circumstances, I think it 
best to follow an example occasionally set by presi- 
dents of sections, by giving a lecture rather than an 
address, selecting for my subject one that has long 
been my favorite pursuit, on which I have been 
working with fresh data during many recent months, 
and about which I have something new to say. 

My data were the family records intrusted to me 
by persons living in all parts of the country; and I 
am now glad to think that the publication of some 
first-fruits of their analysis will show to many careful 
and intelligent correspondents that their painstaking 
has not been thrown away. I shall refer to only a 
part of the work already completed, which in due 
time will be published ; and must be satisfied if, when 
I have finished this address, some few ideas that lie 
at the root of heredity shall have been clearly appre- 
hended, and their wide bearings more or less dis- 
tinetly perceived. Iam the more desirous of speaking 
on heredity, because, judging from private conversa- 
tions and inquiries that are often put to me, the pop- 
ular views of what may be expected from inheritance 
seem neither clear nor just. 

The subject of my remarks will be ‘ Types and their 
inheritance.’ I shall discuss the conditions of the 
stability and instability of types, and hope, in doing 
so, to place beyond doubt the existence of a simple 
and far-reaching law that governs hereditary trans- 
mission, and to which I once before ventured to draw 
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attention on far more slender evidence than I now 


It is some years since I made an extensive series of 
experiments on the produce of seeds of different size, 
but of the same species. They yielded results that 
seemed very noteworthy; and I used them as the basis 
of a lecture before the Royal institution on Feb. 9, 
1877. It appeared from these experiments that the 
offspring did not tend to resemble their parent seeds 
in size, but to be always more mediocre than they, — 
to be smaller than the parents, if the parents were 
large; to be larger than the parents, if the parents 
were very small. The point of convergence was con- 
siderably below the average size of the seeds contained 
in the large bagful I bought at a nursery-garden, out 
of which I selected those that were sown. 

The experiments showed, further, that the mean 
filial regression towards mediocrity was directly pro- 
portional to the parental deviation from it. This 
curious result was based on so many plantings, con- 
ducted for me by friends living in various parts of 
the country, — from Nairn in the north, to Cornwall 
in the south, during one, two, or even three genera- 
tions of the plants, — that I could entertain no doubt 
of the truth of my conclusions, The exact ratio of re- 
gression remained a little doubtful, owing to variable 
influences; therefore I did not attempt to define it. 
After the lecture had been published, it occurred to 
me that the grounds of my misgivings might be urged 
as objections to the general conclusions. I did not 
think them of moment; but as the inquiry had been 
surrounded with many small difficulties and matters 
of detail, it would be scarcely possible to give a brief, 
and yet a full and adequate, answer to such objections. 
Also, I was then blind to what I now perceive to be 
the simple explanation of the phenomenon; so I 
thought it better to say no more upon the subject 
until I should obtain independent evidence. It was 
anthropological evidence that I desired, caring only 
for the seeds as means of throwing light on heredity 
inman. I tried in vain for a long and weary time to 
obtain it in sufficient abundance; and my failure was 
a cogent motive, together with others, in inducing 
me to make an offer of prizes for family records, 
which was largely responded to, and furnished me 
last year with what I wanted. I especially guarded 
myself against making any allusion to this particular 
inquiry in my prospectus, lest a bias should be given 
to the returns. I now can securely contemplate the 
possibility of the records of height having been fre- 
quently drawn up in a careless fashion, because no 
amount of unbiassed inaccuracy can account for 
the results, contrasted in their values, but con- 
current in their significance, that are derived from 
comparisons between different groups of the re- 
turns. 

An analysis of the records fully confirms, and goes 
far beyond, the conclusions I obtained from the seeds. 
It gives the numerical value of the regression towards 
mediocrity as from 1 to $, with unexpected coherence 
and precision; and it supplies me with the class of 
facts I wanted to investigate, — the degrees of family 
likeness in different degrees of kinship, and the steps 
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through which special family peculiarities become 
merged into the typical characteristics of the race at 
large. 

The subject of the inquiry on which I am about to 
speak was hereditary stature. My data consisted of 
the heights of 930 adult children, and of their respec- 
tive parentages, 205 in number. In every case I trans- 
muted the female statures to their corresponding 
male equivalents, and used them in their transmuted 
form; so that no objection, grounded on the sexual 
difference of stature, need be raised when I speak of 
averages. The factor I used was 1.08, which is equiv- 
alent to adding a little less than one-twelfth to each 
female height. It differs a very little from the factors 
employed by other anthropologists, who, moreover, 
differ a trifle between themselves: anyhow it suits 
my data better than 1.07 or 1.09, The final result is 
not of a kind to be affected by these minute details ; 
for it happened, that, owing to a mistaken direction, 
the computer to whom I first intrusted the figures 
used a somewhat different factor, yet the result came 
out closely the same. 

I shall explain with fulness why I chose stature for 
the subject of inquiry, because the peculiarities and 
points to be attended to in the investigation will 
manifest themselves best by doing so. Many of its 
advantages are obvious enough, such as the ease and 
frequency with which its measurement is made, its 
practical constancy during thirty-five years of middle 
life, its small dependence on differences of bringing 
up, and its inconsiderable influence on the rate of 
mortality. Other advantages which are not equally 
obvious are no less great. One of these lies in the 
fact that stature is not a simple element, but a sum of 
the aceumulated lengths or thicknesses of more than 
a hundred bodily parts, each so distinct from the rest 
as to have earned a name by which it can be specified. 
The list of them includes about fifty separate bones, 
situated in the skull, the spine, the pelvis, the two 
legs, and the two ankles and feet. The bones in both 
the lower limbs are counted, because it is the average 
length of these two limbs that contributes to the 
general stature. The cartilages interposed between 
the bones, two at each joint, are rather more numer- 
ous than the bones themselves. The fleshy parts of 
the scalp of the head and of the soles of the feet con- 
clude the list. Account should also be taken of the 
shape and set of many of the bones which conduce toa 
more or less arched instep, straight back, or high head. 
I noticed in the skeleton of O’ Brien, the Irish giant, 
at the College of surgeons, which is, I believe, the 
tallest skeleton in any museum, that his extraordinary 
stature of about seven feet seven inches would have 
been a trifle increased if the faces of his dorsal ver- 
tebrae had been more parallel, and his back conse- 
quently straighter. 

The beautiful regularity in the statures of a popu- 
lation, whenever they are statistically marshalled in 
the order of their heights, is due to the number of 
variable elements of which the stature is the sum, 
The best illustrations I have seen of this regularity 
were the curves of male and female statures that I 
obtained from the careful measurements made at 
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my Anthropometric laboratory in the International 
health exhibition last year. They were almost 
perfect. 

The multiplicity of elements, some derived from 
one progenitor, some from another, must be the cause 
of a fact that bas proved very convenient in the 
course of my inquiry. It is, that the stature of the 
children depends closely on the average stature of 
the two parents, and may be considered in practice 
as having nothing to do with their individual heights, 
The fact was proved as follows : After transmuting 
the female measurements in the way already ex- 
plained, I sorted the children of parents who sev- 
erally differed 1, 2, 3, 4, and 5 or more inches into 
separate groups. Each group was then divided into 
similar classes, showing the number of cases in which 
the children differed 1, 2, 3, ete., inches from the 
common average of the children in their respective 
families. I confined my inquiry to large families of 
six children and upwards, that the common average 
of each might be a trustworthy point of reference. 
The entries in each of the different groups were then 
seen to run in the same way, except that in the last 
of them the children showed a faint tendency to fall 
into two sets, one taking after the tall parent, the 
other after the short one. Therefore, when dealing 
with the transmission of stature from parents to 
children, the average height of the two parents, or, 
as I prefer to call it, the ‘ mid-parental’ height, is all 
we need care to know about them. 

It must be noted that I used the word parent with- 
out specifying the sex. The methods of statistics 
permit us to employ this abstract term, because the 
cases of a tall father being married to a short mother 
are balanced by those of a short father being married 
to a tall mother. I use the word parent to save a 
complication due to a fact brought out by these in- 
quiries, that the height of the children of both sexes, 
but especially that of the daughters, takes after the 
height of the father more than it does after that of 
the mother. My parent data are insufficient to deter- 
mine the ratio satisfactorily. 

Another great merit of stature as a subject for in- 
quiries into heredity is, that marriage selection takes 
little or no account of shortness or tallness. There 
are undoubtedly sexual preferences for moderate con- 
trast in height; but the marriage choice appears to be 
guided by so many and more important considerations, 
that questions of stature exert no perceptible influence 
upon it. This is by no means my only inquiry into 
this subject; but, as regards the present data, my test 
lay in dividing the 205 male parents, and the 205 female 
parents, each into three groups, — tall, medium, and 
short (medium being taken as 67 inches and upwards 
to 70 inches), — and in counting the number‘of mar- 
riages in each possible combination between them. 
The result was that men and women of contrasted 
heights, short and tall, or tall and short, married just 
about as frequently as men and women of similar 
heights, both tall or both short: there were thirty-two 
cases of the one to twenty-seven of the other. In 
applying the law of probabilities to investigations 
into heredity of stature, we may regard the married 
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folk as couples picked out of the general population 
at haphazard. 

The advantages of stature as a subject in which 
the simple laws of heredity may be studied will now 
be understood. It is a nearly constant value that is 
frequently measured and recorded ; and its discussion 
is little entangled with considerations of nurture, of 
the survival of the fittest, or of marriage selection. 
We have only to consider the mid-parentage, and not 
to trouble ourselves about the parents separately, 
The statistical variations of stature are extremely 
regular; so much so, that their general conformity 
with the results of calculations, based on the abstract 
law of frequency of error, is an accepted fact by 
anthropologists. I have made much use of the prop- 
erties of that law in cross-testing my various conclu- 
sions, and always with success. 

The only drawback to the use of stature is its small 
variability. One-half of the population with whom 
I dealt varied less than 1.7 inches from the average 
of all of them; and one-half of the offspring of sim- 
ilar mid-parentages varied less than 1.5 inches from 
the average of their own heights. On the other 
hand, the precision of my data is so small, partly due 
to the uncertainty in many cases whether the height 
was measured with the shoes on or off, that I find by 
means of an independent inquiry, that each observa- 
tion, taking one with another, is liable to an error 
that as often as not exceeds two-thirds of an inch. 

It must be clearly understood, that my inquiry is 
primarily into the inheritance of different degrees of 
tallness and shortness; that is to say, of measure- 
ments made from the crown of the head to the level 
of mediocrity, upwards or downwards as the case 
may be, and not from the crown of the head to the 
ground. In the population with which I deal, the 
level of mediocrity is 68} inches (without shoes). 
The same law applying with sufficient closeness 
both to tallness and shortness, we may include both 
under the single head of deviations; and I shall call 
any particular deviation a ‘deviate.’ By the use of 
this word, and that of ‘mid-parentage,’ we can de- 
fine the law of regression very briefly. It is, that the 
height-deviate of the offspring is, on the average, 
two-thirds of the height-deviate of its mid-parentage. 

If this remarkable law had been based only on ex- 
periments on the diameters of the seeds, it might 
well be distrusted until confirmed by other inquiries. 
If it were corroborated merely by the observations 
on human stature, of which I am about to speak, 
some hesitation might be expected before its truth 
could be recognized in opposition to the current be- 
lief that the child tends to resemble its parents. 
But more can be urged than this. It is easily to be 
shown that we ought to expect filial regression, and 
that it should amount to some constant fractional 
part of the value of the mid-parental deviation. It 
is because this explanation confirms the previous ob- 
servations made both on seeds and on men, that I 
feel justified on the present occasion in drawing 
attention to this elementary law. 

The explanation of it is as follows: The child in- 
herits partly from his parents, partly from his ances- 
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try. Speaking generally, the farther his genealogy 
goes back, the more numerous and varied will his an- 
cestry become, until they cease to differ from any 
equally numerous sample taken at haphazard from 
the race at large. Their mean stature will then be 
the same as that of the race; in other words, it will 
be mediocre. Or, to put the same fact into another 
form, the most probable value of the mid-ancestral 
deviates in any remote generation is zero. 

For the moment let us confine our attention to the 
remote ancestry, and to the mid-parentages, and 
ignore the intermediate generations. The combina- 
tion of the zero of the ancestry with the deviate of 
the mid-parentage, is that of nothing with something; 
and the result resembles that of pouring a uniform 
proportion of pure water into a vessel of wine. It 
dilutes the wine to a constant fraction of its original 
alcoholic strength, whatever that strength may have 
been. 

The intermediate generations will, each in its de- 
gree, do the same. The mid-deviate of any one of 
them will have a value intermediate between that 
of the mid-parentage and the zero value of the an- 
ecestry. Its combination with the mid-parental devi- 
ate will be as if not pure water, but a mixture of 
wine and water in some definite proportion, had been 
poured into the wine. The process throughout is 
one of proportionate dilutions, and therefore the 
joint effect of all of them is to weaken the original 
wine in a constant ratio. 

We have no word to express the form of that ideal 
and composite progenitor, whom the offspring of 
similar mid-parentages most nearly resemble, and 
from whose stature their own respective heights di- 
verge evenly, above and below. He, she, or it, may 
be styled the ‘ generant’ of the group. I shall shortly 
explain what my notion of a generant is, but for the 
moment it is sufficient to show that the parents are 
not identical with the generant of their own offspring. 

The average regression of the offspring to a con- 
stant fraction of their respective mid-parental devia- 
tions, which was first observed in the diameters of 
seeds, and then confirmed by observations on human 
stature, is now shown to be a perfectly reasonable 
law which might have been deductively foreseen. It 
is of so simple a character, that I have made an ar- 
rangement with one movable pulley, and two fixed 
ones, by which the probable average height of the 
children of known parents can be mechanically reck- 
oned. This law tells heavily against the full hered- 
itary transmission of any rare and valuable gift, as 
only a few of many children would resemble their 
mid-parentage. The more exceptional the gift, the 
more exceptional will be the good fortune of a par- 
ent who has a son who equals him, and still more if 
he has a son who overpasses him. The law is even- 
handed: it levies the same heavy succession-tax on 
the transmission of badness as well as of goodness. 
If it discourages the extravagant expectations of 
gifted parents that their children will inherit all their 
powers, it no less discountenances extravagant fears 
that they will inherit all their weaknesses and dis- 
eases. 
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The converse of this law is very far from being its 
numerical opposite. Because the most probable de- 
viate of the son is only two-thirds that of his mid- 
parentage, it does not in the least follow that the 
most probable deviate of the mid-parentage is }, or 14 
that of theson. The number of individuals in a pop- 
ulation who differ little from mediocrity is so pre- 
ponderant, that it is more frequently the case that 
an exceptional man is the somewhat exceptional son 
of rather mediocre parents, than the average son of 
very exceptional parents. It appears from the very 
same table of observations by which the value of the 
filial regression was determined, when it is read in a 
different way, namely, in vertical columns instead of 
in horizontal lines, that the most probable mid-par- 
entage of a man is one that deviates only one-third as 
much as the man does. There is a great difference 
between this value of 4, and the numerical converse 
mentioned above of 3; it is four and a half times 
smaller, since 44, or }, being multiplied into 4, is 
equal to 3. 

Let it not be supposed for a moment, that these 
figures invalidate the general doctrine that the chil- 
dren of a gifted pair are much more likely to be gifted 
than the children of a mediocre pair. What it as- 
serts is, that the ablest child of one gifted pair is not 
likely to be as gifted as the ablest of all the children 
of very many mediocre pairs. However, as, notwith- 
standing this explanation, some suspicion may remain 
of a paradox lurking in these strongly contrasted re- 
sults, I will explain the form in which the table of 
data was drawn up, and give an anecdote connected 
with it. Its outline was constructed by ruling a 
sheet into squares, and writing a series of heights in 
inches, such as 60 and under 61, 61 and under 62, 
ete., along its top, and another similar series down 
its side. The former referred to the height of off- 
spring, the latter to that of mid-parentages. Each 
square in the table was formed by the intersection 
of a vertical column with a horizontal one; and in 
each square was inserted the number of children out 
of the 930 who were of the height indicated by the 
heading of the vertical column, and who, at the same 
time, were born of mid-parentages of the height indi- 
cated at the side of the horizontal column. I take 
an entry out of the table as an example. In the 
square where the vertical column headed ! 69- is inter- 
sected by the horizontal column by whose side 67- is 
marked, the entry 38 is found; this means, that, out 
of the 930 children, 38 were born of mid-parentages of 
69 and under 70 inches, who also were 67 and under 
68 inches in height. I found it hard at first to catch 
the full significance of the entries in the table, which 
had curious relations that were very interesting to 
investigate. Lines drawn through entries of the 
same value formed a series of concentric and similar 
ellipses. Their common centre lay at the intersec- 
tion of the vertical and horizontal lines that cor- 
responded to 68} inches. Their axes were similarly 
inclined. The points where each ellipse in succession 


1 A matter of detail is here ignored which has nathing to do 
e 


with the main principle, and would only serve to perplex if I 


described it. 
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was touched by a horizontal tangent, lay in a straight 
line inclined to the vertical in the ratio of 4; those 
where they were touched by a vertical tangent, lay 
in a straight line inclined to the horizontal in the 
ratio of 4. These ratios confirm the values of aver- 
age regression already obtained by a different method, 
of } from mid-parent to offspring, and of } from 
offspring to mid-parent. These and other relations 
were evidently a subject for mathematical analysis 
and verification. They were all clearly dependent 
on three elementary data, supposing the law of fre- 
quency of error to be applicable throughout; these 
data being 1°, the measure of racial variability; 2°, 
that of co-family variability (counting the offspring 
of like mid-parentages as members of the same co- 
family); and, 3°, the average ratio of regression. I 
noted these values, and phrased the problem in ab- 
stract terms such as a competent mathematician 
could deal with, disentangled from all reference to 
heredity, and in that shape submitted it to Mr. J. 
Hamilton Dickson, of St. Peter’s college, Cambridge. 
I asked him kindly to investigate for me the surface 
of frequency of error that would result from these 
three data, and the various particulars of its sections, 
one of which would form the ellipses to which I have 
alluded. 

I may be permitted to say that I never felt such a 
glow of loyalty and respect towards the sovereignty 
and magnificent sway of mathematical analysis as 
when his answer reached me, confirming, by purely 
mathematical reasoning, my various and laborious 
statistical conclusions with far more minuteness than 
I had dared to hope; for the original data ran some- 
what roughly, and I had to smooth them with tender 
caution, His calculation corrected my observed 


value of mid-parental regression from 3 to a3 : the 


relation between the major and minor axis of the 
ellipses was changed 3 per cent, their inclination 
was changed less than 2°. It is obvious, then, that 
the law of error holds throughout the investigation 
with sufficient precision to be of real service, and 
that the various results of my statistics are not cas- 
ual determinations, but strictly interdependent. 

In the lecture at the Royal institution to which I 
have referred, I pointed out the remarkable way in 
which one generation was succeeded by another that 
proved to be its statistical counterpart. I there had 
to discuss the various agencies of the survival of the 
fittest, of relative fertility, and so forth; but the 
selection of human stature as the subject of investi- 
gation now enables me to get rid of all these compli- 
cations, and to discuss this very curious question 
under its simplest form. How is it, I ask, that in 
each successive generation, there proves to be the 
same number of men per thousand who range 
between any limits cf stature we please to specify, 
although the tall men are rarely descended from 
equally tall parents, or the short men from equally 
short ?} How is the balance from other sources so 
nicely made up? The answer is, that the process 
comprises two opposite sets of actions, one concen- 
trative and the other dispersive, and of such a char- 
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acter that they necessarily neutralize one another, 
and fall into a state of stable equilibrium. By the 
first set, a system of scattered elements is replaced 
by another system which is less scattered; by the 
second set, each of these new elements becomes a 
centre, whence a third system of elements is dis- 
persed. The details are as follows: In the first of 
these two stages, the units of the population group 
themselves, as it were by chance, into married cou- 
ples, whence the mid-parentages are derived; and 
then by a regression of the values of the mid-parent- 
ages the true generants are derived. In the second 
stage, each generant is a centre whence the offspring 
diverge. The stability of the balance between the 
opposed tendencies is due to the regrossion being pro- 
portionate to the deviation,—it acts like a spring 
against a weight. 

A simple equation connects the three data of race 
variability, of the ratio of regression, and of co- 
family variability; whence, if any two are given, the 
third may be found. My observations give separate 
measures of all three, and their values fit well into 
the equation, which is of the simple form, — 


et + psp 


where v = j, p = 1.7, f = 1.5. 


It will therefore be understood that a complete 
table of mid-parental and filial heights may be cal- 
culated from two simple numbers. 

It will be gathered from what has been said, that 
a mid-parental deviate of one unit implies a mid- 
grandparental deviate of 4, a mid-ancestral unit in 
the next generation of 4, and so on. I reckon from 
these and other data, by methods that I cannot stop 
to explain, that the heritage derived on an average 
from the mid-parental deviate, independently of what 
it may imply, or of what may be known concerning 
the previous ancestry, is only +. Consequently, that 
similarly derived from a single parent is only 4, and 
that from a single grandparent is only +. 

The most elementary data upon which a complete 
table of mid-parental and filial heights admits of 
being constructed, are, 1°, the ratio between the mid- 
parental and the rest of the ancestral influences; and, 
2°, the measure of the co-family variability. 

I cannot now pursue the numerous branches that 
spring from the data I have given, as from a root. I 
will not speak of the continued domination of one 
type over others, or of the persistency of unimpor- 
tant characteristics, or of the inheritance of disease, 
which is complicated in many cases by the requisite 
concurrence of two separate heritages, the one of a 
susceptible constitution, the other of the germs of 
the disease. Still less can I enter upon the subject 
of fraternal characteristics, which I have also worked 
out. It will suffice for the present to have shown 
some of the more important conditions associated 
with the idea of race, and how the vague word ‘ type’ 
may be defined by peculiarities in hereditary trans- 
mission; at all events, when that word is applied to 
any single quality, such as stature. To include those 
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numerous qualities that are not strictly measurable, 
we must omit reference to number and proportion, 
and frame the definition thus: ‘The type is an ideal 
form towards which the children of those who devi- 
ate from it tend to regress.’ 

The stability of a type would, I presume, be meas- 
ured by the strength of its tendency to regress; thus 
a mean regression from 1 in the mid-parents to 3 in 
the offspring would indicate only half as much sta- 
bility as if it had been to 4. 

The mean regression in stature of a population is 
easily ascertained, but I do not see much usein know- 
ing it. It has already been stated that half the popu- 
lation vary less than 1.7 inches from mediocrity, this 
being what is technically known as the ‘ probable’ 
deviation. The mean deviation is, by a well-known 
theory, 1.18 times that of the probable deviation, 
therefore in this case it is 1.9 inches. The mean 
loss through regression is 4 of that amount, ora little 
more than .6 inch. Thai is to say, taking one child 
with another, the mean amount by which they fall 
short of their mid-parental peculiarity of stature is 
rather more than six-tenths of an inch. 

With respect to these and the other numerical esti- 
mates, I wish emphatically to say, that I offer them 
only as being serviceably approximate, though they 
are mutually consistent; and with the desire that they 
may be reinvestigated by the help of more abun- 
dant and much more accurate measurements than 
those I have had at command. There are many 
simple and interesting relations to which I am still 
unable to assign numerical values for lack of ade- 
quate material, such as that to which I referred some 
time back, of the superior influence of the father 
over the mother on the stature of their sons and 
daughters. 

The limits of deviation beyond which there is no 
regression, but a new condition of equilibrium is en- 
tered into, and a new type comes into existence, have 
still to be explored. Let us consider how much we 
can infer from undisputed facts of heredity regard- 
ing the conditions amid which any form of stable 
equilibrium, such as is implied by the word ‘type,’ 
must be established, or might be disestablished and 
superseded by another. In doing so I will follow 
cautiously along the same path by which Darwin 
started to construct his provisional theory of pan- 
genesis; but it is not in the least necessary to go so 
far as that theory, or to entangle ourselves in any 
questioned hypothesis. 

There can be no doubt that heredity proceeds to a 
considerable extent, perhaps principally, in a piece- 
meal or piebald fashion, causing the person of the 
child to be to that extent a mosaic of independent 
ancestral heritages, one part coming with more or 
less variation from this progenitor, and another from 
that. To express this aspect of inheritance, where 
particle proceeds from particle, we may conveniently 
describe it as ‘ particulate.’ 

So far as the transmission of any feature may be 
regarded as an example of particular inheritance, so 
far (it seems little more than a truism to assert) the 
element from which that feature was developed must 
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have been particulate also. Therefore, wherever a 
feature in a child was not personally possessed by 
either parent, but transmitted through one of them 
from a more distant progenitor, the element whence 
that feature was developed must have existed in a 
particulate, though impersonal and latent form, in 
the body of the parent. The total heritage of that 
parent will have included a greater variety of mate- 
rial than was utilized in the formation of his own 
personal structure. Only a portion of it became 
developed: the survival of at least a small part of the 
remainder is proved, and that of a larger part may be 
inferred by his transmitting it to the person of his 
child. Therefore the organized structure of each 
individual should be viewed as the fulfilment of only 
one out of an indefinite number of mutually exclu- 
sive possibilities. It is the development of a single 
sample drawn out of a group of elements. The con- 
ditions under which each element in the sample 
became selected are, of course, unknown; but it is 
reasonable to expect they would fall under one or 
other of the following agencies: first, self-selection, 
where each element selects its most suitable neigh- 
bor, as in the theory of pangenesis; secondly, gen- 
eral co-ordination, or the influence exerted on each 
element by many or all of the remaining ones, 
whether in its immediate neighborhood or not; 
finally, a group of diverse agencies, alike only in the 
fact that they are not uniformly helpful or harmful, 
that they influence with no constant purpose: in 
philosophical language, that they are not teleologi- 
cal; in popular language, that they are accidents or 
chances. Their inclusion renders it impossible to 
predict the peculiarities of individual children, 
though it does not prevent the prediction of average 
results. We now see something of the general char- 
acter of the conditions amid which the stable equi- 
librium that characterizes each race must subsist. 

Political analogies of stability and change of type 
abound, and are useful to fix the ideas, as I pointed 
out some years ago. Let us take that which is’ af- 
forded by the government of a colony which has be- 
come independent. The individual colonists rank as 
particulate representatives of families or other groups 
in the parent country. The organized colonial 
government ranks as the personality of the colony, 
being its mouthpiece and executive. The govern- 
ment is evolved amid political strife, one element 
prevailing here, and another there. The prominent 
victors band themselves into the nucleus of a party: 
additions to their number, and revisions of it, ensue, 
until a body of men are associated capable of con- 
ducting a completely organized administration. The 
kinship between the form of government of the col- 
ony and that of the parent state is far from direct, 
and resembles in a general way that which I conceive 
to subsist between the child and his mid-parentage. 
We should expect to find many points of resemblance 
between the two, and many instances of great dis- 
similarity; for our political analogy teaches us only 
too well on what slight accidents the character of 
the government may depend when parties are nearly 
balanced. 
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The appearance of a new and useful family pecul- 
iarity is a boon to breeders, who by selection in mat- 
ing gradually reduce the preponderance of those 
ancestral elements that endanger reversion. The 
appearance of a new type is due to causes that lie 
beyond our reach; so we ought to welcome every 
useful one as a happy chance, and do our best to 
domicile and perpetuate it. When heredity shall 
have become much better, and more generally under- 
stood than now, I can believe that we shall look upon 
a neglect to conserve any valuable form of family 
type as a wrongful waste of opportunity. The ap- 
pearance of each new natural peculiarity is a faltering 
step in the upward journey of evolution, over which, 
in outward appearance, the whole living world is 
blindly blundering and stumbling, but whose general 
direction man has the intelligence dimly to discern, 
and whose progress he has power to facilitate. 





A NEW THEORY OF COHESION. 

SINCE a great part of the relations discussed in a 
paper by Dr. H. Whiting, on a new theory of cohe- 
sion (Proc. Amer. acad., xix. 353), are determined 
by the equation between the pressure, volume, and 
temperature of a given quantity of the substance 
considered, a comparison of the form of this equa- 
tion as given in this paper with forms previously 
proposed affords the readiest means of comparing 
the author’s results with those of previous investiga- 
tors. The equation proposed in 1873 by Van der 
Waals has the form 


(p+ %:)(1—5)o = Re; (1) 


that of the present paper (see p. 376, third equation) 
may be written 


(p+ S)(1—\\5)e = Rt. (2) 


In both equations, p, v, and t denote pressure, vol- 
ume, and absolute temperature: the other letters 
deriote constants, to be determined by the nature of 
the substance considered. 

We may get some idea of the numerical difference 
in the indications of these equations, if we observe 
that the ratio of the volume of the critical state to 
that which would be required by the laws of Boyle 
and Charles is 0.375 by the first equation, and 0.556 
by the second (the experiments of Dr. Andrews give 
something like 0.414 for carbonic acid). Again: 
the ratio of the volume of the critical state to that 
at absolute zero would be 3 by the first equation 
{which, however, was not intended to apply to such 
a determination), and 3.58 by the second. 

The equation of Dr. Whiting has an important 
property in common with that of Van der Waals. 
If we use the pressure, volume, and temperature of 
the critical state as units for the measurement of the 
pressure, volume, and temperature of all states, the 
eonstants will disappear from either equation, and 
we obtain a relation between the pressure, volume, 
and temperature (thus measured), which should be 
the same for all bodies. From this property of his 
equation, independently of the particular relation 
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obtained, Van der Waals has derived a consider- 
able number of interesting conclusions, which would 
equally follow from the equation of Dr. Whiting 
(see the twelfth and thirteenth chapters of the Ger- 
man translation of the memoirs of the former, by © 
Dr. Roth, Leipzig, 1881). One of these is men- 
tioned in Dr. Whiting’s treatise, p, 427. 

It is well known that the equation of Van der 
Waals agrees with experiment to an extent which is 
quite remarkable when the simplicity of the equa- 
tion is considered, and the complexity of the problem 
to which it relates. But it was not intended to be 
applied to states as dense as the ordinary liquid 
state. Dr. Whiting’s equation, on the other hand, 
seems to have been formed with especial reference to 
the denser conditions of matter, and, from the numer- 
ical verifications which are given, would appear to 
represent the ordinary liquid state, in some respects 
at least, much better than the equation of Van der 
Waals. The principal verifications relate to the 


coefficient of expansion and the critical tempera- 
ture. When the pressure may be neglected, as in 
the ordinary liquid state, equation (2) gives 


7 4 
= get 3 


de 
dt 
¢ . dv 
where e is the coefficient of expansion edt)’ A 


very elaborate comparison is made between this 
equation and the experiments of Kopp, Pierre, and 
Thorpe. An empirical formula of Dr. Mendelejeff 
is also considered, which gives 
de 
a % 
a value of de/dt about one-third as great as Dr. Whit- 
ing’s. We may add that the equation (1) of Van 
der Waals would give 
de 
a= 3e? + 2te%, 
a value of de/dt about one-third greater than Dr. 
Whiting’s. The result seems to be that the indica- 
tions of experiment lie between the formulae of Dr. 
Whiting and Dr. Mendelejeff (pp. 424 ff.). We may 
conclude that they would not agree so well with that 
of Van der Waals. 

Each of the equations (1) and (2) will give the 
critical temperature when we know the coefficient of 
expansion for a given temperature. Dr. Whiting has 
calculated the critical temperature, by means of his 
equation, for twenty-six substances for which this 
temperature has been observed. The calculated and 
observed values generally differ by less than ten 
degrees Centigrade. An equation derived by Thorpe 
and Riicker, in part from the formula of Mendele- 
jeff above mentioned, and in part from a principle 
of Van der Waals, gives about the same agreement 
with experiment. We may add that the general 
equation of Van der Waals, taken alone, would give 
for the critical temperature ¢, the formula 

_ 8(2te + 1)? 
te = Ste(te + 1)’ 
which does not seem, from the test of a few cases, to 
agree so well with experiment. 
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In establishing his fundamental equations, Dr. 
Whiting, like Van der Waals, treats the molecules 
as elastic spheres which attract one another when 
not in contact. The cohesive effect of the molecular 
attraction is regarded by both as proportional to the 
square of the density. It is, in fact, represented by 


in equations (1) and (2). This 


a 
e term 
the sam G 


effect is deduced by Dr. Whiting from the hypothesis 
of a molecular attraction varying inversely as the 
fourth power of the distance, by supposing a body to 
expand so that every distance is increased in the 
same ratio ; but such an expansion is entirely unlike 
any which actually occur in fluids, since it increases 
the distance within which the centres of molecules 
do not approach one another. We shall probably 
come much nearer to the case of nature, if we sup- 
pose that the average number of molecules in a fluid, 
which are between the distances r and r + dr from a 
given molecule, varies as the density of the fluid. 
This supposition will evidently make the cohesive 
effect of the molecular attraction vary as the square 
of the density. It would seem that any agreement of 
experiment with the indications either of equation 
(1) or of equation (2) should be regarded as confirma- 
tory of this law of the distribution of the molecules 
rather than of any particular law of attraction. 





THURSTON’S FRICTION AND LOST 
WORK. 


Tis volume combines characteristics not 
too often found in a work on this or kindred 
subjects. It is thoroughly scientific in method, 
as well as in the treatment of separate problems. 
It is eminently practical in results, as well as 
in the selection and range of the problems con- 
sidered. It is clear, accurate, and minute in 
the details which give completeness to its dis- 
cussions, and make them readily available for 
actual use. It is not merely or principally a 
compilation. While it brings together the 
formulae and results of the standard writers 
and experimenters upon friction, its laws, 
modifications, and effects, it also includes the 
author’s own elaborate experiments, made with 
a view to their bearing upon questions of daily 
and vital importance to the engineer and the 
student. The conclusions drawn from these 
experiments, being always subject to compari- 
son with the facts and knowledge gained by 
the author in a wide and extensive engineering 
practice, are rational and reliable. The book 
comprises eight chapters. The first explains 
the object of mechanism, the manner of com- 
puting work and power, the laws of the per- 


Friction and lost work in machin 
H. Tuurston. New York, Wiley, 1 


and mill-work. By R. 
. 12+365 p., illustr. 8°. 
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sistence and transformation of energy, and 
the relation of lost work to the efficiency of 
mechanism. In the second chapter, the theory 
and laws of friction are developed. The 
problems which arise in practice are taken up 
one by one, clearly analyzed, mathematically 
solved, and the applications of the resulting 
formulae pointed out. 

The next three chapters form an exhaustive 
treatise on the lubricants used for reducing 
friction; their nature and relative values; 
the means of applying and using; methods 
of analyzing, inspecting, and testing them. 
Cuts of the best lubricators in use, and also 
of the apparatus used in making physical 
tests; tables giving physical and chemical 
properties of oils, their color reactions, density, 
specific gravity, and viscosity; and diagrams 
showing the relations of viscosity and lubri- 
cation, and effects of temperature upon 
viscosity, accompany the text. Oleography 
and electrical conductivity are noticed as 
methods of identifying various oils. The 
nature and effects of friction, and the kinds 
and properties of lubricants, having been thus 
fully discussed, the author proceeds to the 
subject of experiments, from which must be 
obtained the values of constants which enter 
into all the formulae. Upon the correctness of 
these values depends the accuracy of results 
obtained by calculation from the formulae 
developed by the theoretical investigations. 

The sixth chapter relates to experiments of 
two kinds: First, those designed to ascertain 
the relative amounts of friction between differ- 
ent surfaces under varying conditions ; to deter- 
mine constants, or suggest the value and form 
of empirical formulae, applicable to friction of 
both solids and fluids. Second, experiments 
with machines for testing lubricants, with cuts 
and descriptions of oil-testing machines. The 
mathematical theory and method of using 
Tharston’s machine are given in detail, to- 
gether with tables showing records of oil-tests 
made by the author with his machine. The 
seventh chapter gives results of experiments 
with lubricants, showing their effects in modi- 
fying friction ; their endurance under different 
conditions of pressure and velocity; and the 
effect of changes of pressure and velocity upon 
the coefficient of friction. 

It is impossible to give in a brief review an 
adequate idea of the minuteness of detail with 
which the wide range of problems and experi- 
ments are discussed. The reader may expect 
to find, substantially, all that is known upon 
these subjects through the investigations of 
earlier writers, supplemented by the results of 
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the author’s own work in his professional 
practice, and in carefully conducted experi- 
ments. 

A somewhat novel feature of the book, and 
one which will commend it to the manufacturer 
and mill-owner, is the closing chapter on ‘ The 
finance of lost work.’ The lost work, the 
cost of the lubricant, the quantity used, and 
the saving or loss of energy effected by the 
change of one lubricant for a better or a poorer, 
are represented by symbols, and embodied in 
equations, by which general principles, as well 
as special results, are reached. The applica- 
tion of these equations is illustrated by the 
solution of several problems. 

While the author points out the need of 
more extended experiments in some directions, 
and, warns the reader against drawing con- 
clusions too hastily from insufficient data, it 
would seem that the method outlined, and so 
extensively pursued, covers the whole ground 
of investigation required for the complete 
solution of all questions relating to losses due 
to friction in mechanism. 





DARWIN’S BIOGRAPHY. 


Some men are great, and some men famous : 
a few are both, and among them Darwin is pre- 
eminent. Greatness is a quality, fame a 
circumstance, which greatness, unhelped by 
fortune, cannot secure. In this century, there 
have been many great intellects celebrated to 
the votaries of science for their achievements, 
yet not famous with the public. Darwin is 
not solitarily pre-eminent: of his own genera- 
tion we may count a number his compeers. 
He stands high aloft, yet he is even over- 
topped in sheer greatness by his greatest con- 
temporaries ; but, among them all, not one 
equals Darwin in deserved fame. The influen- 
tial importance of a discovery is measured 
neither by the ability of the discoverer, nor 
by the magnitude of the difficulties overcome. 
There have been other intellectual efforts as 
successful and grand in their making and re- 
sults, as that which established the Darwinian 
theory, but, in our time, no other of equally 
profound far-reaching and lasting significance 
to mankind. 

In studying Darwin we have to bear in mind 
to separate the greatness of the man from the 
fame of his influence. The time has not yet 

Charles Darwin und sein verhdliniss eu Deutschland. Von 
Dr. Ernst Kravuss., Mit zahlreichen bisher ungedruckten 
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come to fully estimate the man—we must 
await the biography promised by the family; 
but we are already able to appreciate the 
directness and force of his intellect, his noble 
candor, his courage under suffering, and, above 
all, his insatiable love of knowledge and re- 
search ; we can appreciate also the revolution 
of belief he caused. 

If a poet were to imagine forth a career, 
which without adventurous incident, or par- 
ticipation in the great affairs of nations, 
should stir the world, he might, if a great 
artist, conceive a character at once simple 
and noble; endowed with irrepressible love 
of knowledge; given over to study; inde- 
fatigable in gathering facts, and always mar- 
shalling them into logical phalanxes, making 
the front and flanks of his evidence alike im- 
pregnable: he would place this character aside 
from the bustle of the world, and perhaps add 
ill health to the conditions to enforce closer 
retirement, and accentuate the obscurity of 
secluded labor; and the poet-artist would 
endow his created man with means, that his 
life might be altogether devoted to study, 
without pecuniary harassments to impede the 
absolute concentration of mental effort. Last 
of all, the poet’s conception includes a great 
idea. For year after year the toil would con- 
tinue, unheeded but prosperous, until the 
long-growing thought becomes a proven gen- 
eralization — the whilom mystery of nature is 
clarified. At last the result is given to the 
world ; it turns the minds of men topsy-turvy ; 
all civilized nations are convulsed with the 
turmoil of discussion, angry and turbulent: 
the suddenly famous philosopher maintains his 
retirement ; he withholds himself from all share 
in the profitless fury he has aroused ; he does 
not swerve from the continuation of his unob- 
trusive labors, but repeatedly re-enforces by 
more facts and more logic his published gener- 
alization. In a few years the vituperation, 
which was hurled at him in unmeasurable 
quantity, ceases; yet a little while, and his 
due is paid — fully: the world, that had but just 
now reviled him, turns about and acknowledges 
the mighty progress the one man has accom- 
plished for all. Now the work is finished: 
the rich recompense of universal gratitude has 
been earned and received. Then the life 
closes, honored by every class and in every 
country. At his death it is already known 
that this student’s name will henceforth mark 
the century in which he lived, because the 
kings, generals, and politicians of his time are 
all less than the unpretentious investigator. 

Our supposed poet, the maker of this his- 
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tory, would have given us one of the noblest 
creations of genius, — one full of inspiration 
to every master and drudge of science. But 
the poet is too late: the career he should 
invent has been lived in reality by Darwin. 
Can any one contemplate it, and not feel that 
it is beautiful ? 

The biography of Darwin is a theme worthy 
of genius: it should be written with eloquence, 
as well as with insight and discrimination. 
But Darwin’s life possesses so much inherent 
interest, that any conscientious narrative of 
it must be meritorious. Dr. Krause furnishes 
us with a biography the preliminary character 
of which is frankly confessed. It is not in 
any sense the great work we hope for, never- 
theless it deserves genuine praise. The author 
gives a vivid and loving sketch of Darwin’s 
eareer, and adds enough of the personal history 
to convey a clear impression of his character, 
which was so pure and open, that its noble 
traits impressed not only his friends, but also 
all who knew him. Indeed, there are many 
who feel that the man was finer than any of 
his works. Dr. Krause, as was natural for the 
editor of the German evolutionary magazine, 
Kosmos, has made his book more than a per- 
sonal history by including an account of the 
rise and triumph of the Darwinian theory. 
All this is so well done, that the book affords 
a very clear idea of the inception of the theory, 
and of the leading episodes of the prolonged 
warfare which was initiated by the publication 
of the ‘ Origin of species.’ It is certainly a 
very interesting history, plainly but well told. 
Moreover the volume, albeit not large, contains 
a sufficient outline of all Darwin’s chief in- 
vestigations. The principal excellence of the 
work. however, lies in the correlations it es- 
tablishes between Darwin’s labors and both 
the circumstances of his life and his personal 
traits. In short, we commend the book as the 
best available source of a general knowledge 
of Darwin. The volume gains in interest by 
a couple of fairly good portraits—a view of 
Darwin’s home at Down, a facsimile of an 
autograph letter — and the publication of a not 
inconsiderable number of letters from Darwin 
to various. German naturalists. It is well 
printed in clear Roman type, not in Gothic 
abominations. It may be noted, that it is to 
be followed by a companion volume of trans- 
lations into German of such of Darwin’s 
smaller writings as have not previously ap- 
peared in that language. We hope that this 
biography will be soon published in English 
translation. 

We have endeavored to express the twofold 
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nature of the interest Darwin excites. Dr. 
Krause portrays his greatness, but his fame 
must be explained more fully hereafter by 
some profound philosopher who knows thor- 
oughly and understandingly the intellectual 
history of the nineteenth century. 





EDIBLE AND POISONOUS FUNGI. 


A.rnoues the larger fungi, popularly called 
toadstools and mushrooms, are not so danger- 
ous as is generally believed, it is certainly a 
difficult matter for the public to distinguish 
between the forms which are edible, and those 
which are injurious, or even fatal. The two 
charts, with twelve colored plates by Prang, 
are intended to aid those who are not bo- 
tanical experts, in recognizing some of our 
more common edible and poisonous species. 
With each plate is a brief description of the 
species figured, and directions for cooking ; and, 
under the heading of ‘ general directions,’ Mr. 
Julius A. Palmer gives a short account of the 
distinctions between poisonous and edible 
fungi. The plates are, in general, well exe- 
cuted and characteristic; and some of the 
best edible species, as Coprinus comatus, 
would be recognized, without hesitation, by the 
most inexperienced. The plate showing puff- 
balls is not well done from a botanical point 
of view ; and, with regard to the plates in which 
several different species are shown in one 
group, it may be said that the effect is confus- 
ing ; especially in the plate of Russulae, where, 
after the directions for cooking, the warning 
is added, ‘‘the noxious members of this 
family resemble the esculent so closely, that, 
to the amateur, tasting each one as gathered 
is the only guide ; the hurtful ones being always 
hot and acrid.’’ In such a case, one would 
suppose that plates would be of little use to 
the general public. In continuations of this 
work, it is to be hoped that the crowding of 
several species on one plate will be abandoned. 

If Americans do not make use of fungi to 
the same extent as some other nations, it is, 
perhaps, quite as much owing to their igno- 
rance of the way to cook them, as fear of 
mistaking the edible and noxious forms. 
Numbers of our common species are delicious 
when well cooked: but on the other hand, as 
usually prepared for the table, they are quite 
the reverse; and, until the number of good 
cooks is much greater than it is now, we can 
hardly expect fungi to become a very popular 


Mushrooms of America, edible and poisonous. By JuLivs 
A. Pater, jun. Boston, Prang, 1885. 
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article of food. The mycophagists of the 
country are not as yet numerous; but they 
sometimes do an injury to their cause, by rec- 
ommending the use of certain species of which 
perhaps the best that can be said is that they 
are not injurious. Agaricus procerus, and 
Boletus strobilaccus, figured in the present 
work, would not strictly be called edible, except 
by an enthusiastic mycophagist. We ima- 
gine that one whose first experiment in fungus- 
eating was made upon either of the species just 
named, would hardly be likely to repeat the 
experiment. 





ROHE’S HYGIENE. 


Tuts book, of small size and modest appear- 
ance, is full of important matter, told in a very 
interesting manner. The preface says it is 
intended as a guide to the principles and prac- 
tice of preventive medicine ; and we think that 
every student of medicine should possess it, 
and study it. Air, water, food, clothing, soil, 
dwellings, hospitals, camp-life, and numerous 
other every-day topics, are discussed in con- 
densed sections, but with clearness and intelli- 
gence. There are some points, however, 
which we think should receive greater atten- 
tion. For instance, in giving the tests for air 


and water impurities, nothing is said of the 


methods of analyzing these media for germs. 
A short paragraph states that the air is the 
bearer of germs, and that quantitative analy- 
ses of the same have recently been made. Al- 
though the methods of such analyses are 
elaborate, and too expensive for students in 
general to undertake, nevertheless they ought 
to be explained in a text-book of this kind. 

Emphasis is properly laid upon the dangers 
from sewage in drinking-water. Dr. Rohé 
takes exceptions to the statement, that rivers 
quickly purify themselves; and he quotes the 
report of the Massachusetts board of health 
for 1876, in which the foul condition of the 
Blackstone River was proven. He rightly claims 
that the rate of self-purification for rivers is 
limited, and may be easily exceeded by the 
rate of sewage pollution. The danger from 
using polluted ice is also described and illus- 
trated by reference to cases of disease caused 
by such ice. Water does not purge itself of 
impurities by freezing. 

The proof-reading of the book seems to have 
been hastily done, as we notice numerous 
errors of spelling. We heartily recommend 
the book, and praise it for the sincere and un- 
affected spirit in which it is written. 


A text-book of deotene. By gwem H. Roné, M.D. Balti- 
more, Thomas & Evans, | 
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THE RESCUE OF GREELY. 


In welcoming Lieut. Greely to the meeting 
of the geographical section of the British as- 
sociation last summer, Capt. Bedford Pim, 
himself an arctic traveller of great experience, 
said that on one of the early expeditions in 
search of Sir John Frankiin, the American 
ships were observed dashing into the ice ahead 
of their English companions. ‘* Yes,’’ said 
an old quartermaster: ‘‘ they fears nothing, 
because they knows nothing.’’ But now, since 
the return of Greely, the gallant captain added, 
it was evident that ‘‘the Americans knew 
every thing, and feared nothing.’’ ‘This, too, 
must be the verdict of every one who reads 
this book, and sees the way in which Schley 
and Emory, in two Dundee whalers, not merely 
kept pace with the best ships in the Dundee 
whaling-fleet, but, pushing by them, rescued 
Greely and his dying comrades hours, if not 
days (considering the uncertainties of ice 
navigation), before the other ships could have 
reached Cape Sabine, thus saving the lives of 
several of the party. 

It makes an interesting story, and is well 
told by Professor Soley, who, we suppose, 
wrote the greater part, if not all, of the nar- 
rative. The introductory chapters on the gate- 
way of the polar seas and the circumpolar 
stations, are too brief to be of much value; 
while the account of the two previous attempts 
to reach Greely contains little that will aid one 
in forming for himself an opinion as to where 
the responsibility for the deaths of nineteen out 
of the twenty-five members of the Lady Frank- 
lin Bay expedition really belongs. ‘The vol- 
ume further contains a few good pictures; a 
track-chart showing the route of Schley’s ves- 
sels ; and the official chart of the region from 
Baffin Bay to Lincoln Sea, first published in 
Science last February. 


NOTES AND NEWS. 


A LETTER from Dr. Willis Everette, U.S.A., who 
recently arrived from St. Michaels, Alaska, at San 
Francisco, states that his original plan of crossing 
from the headwaters of the White-river branch of the 
Yukon to the Copper River, was defeated by the im- 
possibility of getting any companion, either white 
or native, to undertake the voyage with him. Being 
thus unaccompanied, he was incommoded by the be- 
havior of the Upper Yukon Indians, who endeavored 
to purloin his supplies; and therefore he descended 

The rescue of Greely. By W.S.Scuiey and J. R. Souey. 


Illustrated from the photographs and maps of the relief expedi- 
tion. New York, Charles Scribner’s Sons, 1885. 
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the river in August and September, 1884, to the region 
of the American trading-posts. Here he remained 
until the present summer, returning on the steamer 
St. Paul, to San Francisco, Aug. 30. Dr. Everette 
has occupied himself in collecting geographical data 
from traders, natives, and explorers; making sketches 
of trading-posts, native villages, and other points of 
interest on the Yukon; bringing together facts in re- 
lation to the fauna, flora, and ethnology of the Yu’ron 
and adjacent rivers; obtaining data for a history of 
the explorations by Americans since the purchase 
of Alaska, and collecting a full series of vocabularies 
from the Yukon tribes. He has particularly interest- 
ing geographical information from the little known 
Yukon Delta, the Tananah and Upper Kuskokwim 
rivers, the Shageluk district, and various hitherto im- 
perfectly explored affluents of the Yukon. This in- 
formation is necessarily in part of an approximate 
character; but most of it, it is thought, will prove a 
useful addition to our knowledge. Dr. Everette will 
now devote himself to the preparation of a work on 
the Yukon district of Alaska, for which his notes, 
charts, and collections will afford abundant material. 


— The steamer St. Paul announces the wreck, July 
31, of the bark Montana, in the Nushagak River, Bris- 
tol Bay; but it is believed no lives were lost. It is 
feared that by this disaster the Moravian mission to 
Nushagak may have lost part of its supplies or outfit. 

— Lieut. Purcell of Stoney’s expedition to the Kowak, 
or Kuak, river of the Kotzebue Sound region, has re- 
turned, disabled by illness. He gives the following 
notes on the progress of the expedition. The passage 
from Unalashka was extremely slow, owing to light 
winds; but St. Michaels was safely reached, and three 
natives and nineteen dogs were obtained, and the party 
proceeded to St. Lawrence Bay, where skin-clothing 
was purchased for winter use. The steam-launch 
Viking will be used in exploring the Kowak River, and 
birch canoes used when the limit of launch-navigation 
isreached. The expedition hoped to explore some two 
hundred and fifty miles of the river before going into 
winter quarters; and the engine of the Viking is ar- 
ranged so as to work a small saw-mill-attachment 
to cut boards for building the houses, ete. After 
October, exploration will be carried on by sledge-par- 
ties. In May, 1886, Lieut. Stoney proposes to return 
to Hotham Inlet and complete its exploration, and 
toascend the Nunatak, or Noiitak, river, which has 
. hitherto only been examined to a distance of a 
few miles from its mouth. The members of the ex- 
pedition were well and enthusiastic, and much may 
be expected from their researches. On the way up, 
Bogosloff Island and the Grewingk volcano were vis- 
ited. There was less smoke than in 1884; and a smal] 
spit was making out to the northwestward of the 
island, but there were no othe: changes of impor- 
tance. 

— The September pilot-chart, issued by the Hydro- 
graphic office, contains several novelties appropriate 
to the season when tropical hurricanes come up 
to our coast from the West Indies. The weather- 
changes, indicative of an approaching cyclone, and 
the manoeuvres needed to avoid its centre, are printed 
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in the margin, with a storm-card for better illustra- 
tion. In the latter, the winds are represented blowing 
in true circles, which certainly should be corrected, 
Besides the track of the cyclone which damaged 
Charleston on Aug. 24, 25, eleven others are added 
from former years, to give shipmasters an idea of the 
course followed by these storms in different parts 
of the ocean, The wrecked schooner, Twenty-one 
Friends, has been reported twelve times from April 
14 to July 31, floating in the course of the North- 
Atlantic drift, from about latitude 40° 20’, longitude 
55°, to latitude 50° 20’, longitude 27°; thus averaging 
about thirteen miles a day to the east north-east. 
The successful use of oil in stormy weather is illus- 
trated by a number of examples. 


— Twenty-one pages of ‘ Results of meteorological 
observations made at the U.S. naval observatory 
during the year 1881” are recently published. The 
reductions were made under the direction of Lieut. 
Wilson, Professor Eastman having been relieved 
from charge of the department at his own request. 
The tri-hourly observations, even of the clouds, were 
made by the observatory watchmen, “‘ who have ac- 
quired such a degree of skill as insures a reasonable 
accuracy in their work.’? The same can hardly be 
said of workers on the reductions, as mistakes are 
very numerous. The first half of table II. occupy- 
ing half a page, when corrected of its more visible 
errors, looks like a severely treated proof-sheet. The 
form of publication is also peculiar: under temper- 
ature of the air, the columns marked ‘highest’ and 
‘lowest’ do not contain the records of the maximum 
and minimum thermometers, but show only the 
highest and lowest of the tri-hourly readings; the 
true maxima and minima being inconveniently set 
apart in aspecialtable. In table V. we find the lowest 
temperature for August by minimum thermometer 
to be 60° on the 14th, while the tri-hourly obser- 
vations give it as 57.5° on the 19th. Looking back 
to the daily records, we see that the minimum for the 
14th is not 60° but 66°, while the real minimum 
for the month is 56.5° on the 19th. Again: the mean 
minimum for May is given as 56.9°; the mean of the 
lowest tri-hourlies is 53.6°. The tri-hourly readings 
are called ‘ hourly’ in all the tables, and the monthly 
range of daily means is called ‘extreme mean range 
for the month.’ No reduction except averaging is 
made for the wet-bulb thermometer, so that all hu- 
midity factors have yet to be worked up. For Janu- 
ary and December, the relative humidity from the 
wet and dry bulb monthly means comes out ninety- 
five and ninety-one per cent, which seems hardly 
possible even in the naval observatory. In future 
numbers of the Results, a considerable increase in 
accuracy over this one might reasonably be looked 
for; and much couvenience would be gained by the 
use of bold-face and hair-spaced type to indicate the 
highest and lowest values in every column of records. 
The care given to the thousandths of an inch in the 
rainfall-data might be transferred to a determination 
of the accuracy of the four-inch rain-gauge. 


— Mr. W. F. Denning of Bristol, Eng., directs at- 
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tention to the fact, that, toward the end of November 
next, the circumstances appear to be extremely favor- 
able for a recurrence of the slow meteors from An- 
dromeda, which formed such a fine display in 1872, 
and which had been previously observed hy Heis in 
1847, by Flaugergues in 1838, and by Brandes in 1798; 
for if Biela’s duple comet still exists in any consid- 
erable degree of condensation, and if it has preserved 
nearly the same orbit as during the years 1826-52, it 
will be in perihelion only a short time before the 
earth crosses the node; and the conditions for a me- 
teoric display will be even more auspicious than in 
1872. The question, however, arises, whether plan- 
etary perturbations may not have so disturbed the 
orbit as to have materially altered the periodic time, 
and to have otherwise so modified the elements as to 
render the meteor-shower no longer visible, at least 
in its best aspect, from the earth. There was no sign 
of the shower in 1879, and the ensuing November 
ought to settle the question of its continued exist- 
ence. If there is no shower of these meteors in No- 
vember, their absence may be interpreted as strong 
evidence that the meteor-system was so disturbed by 
contact with the earth in 1872, as to have suffered 
considerable modification of its orbit. 


— After most careful researches, extending over 
many years, Professor Karl Petterson has arrived at 
some very important conclusions concerning the for- 
mation of the fiords in northern Norway, which are 
published in Nature. From his studies at Balsfjord, 
he has concluded that the granite blocks upon the 
surface were carried along the level of the sea on 
drift-ice when the sea was about one hundred and 
twenty feet higher than at present. A sharply 
defined line at this height, above which no blocks are 
found, seems sufficient to prove this; for, if the drift 
was deposited by a slowly gliding inland glacier, there 
would be no such line. He has therefore come to 
the conclusion, ‘‘ that the Balsfjord is not of glacial 
origin, but formed an incision or depression in the 
mountain of older origin than the glacial age.’”?’ He 
further believes that this conclusion may, in the 
main, apply to the question of the formation of all 
fiords in the north of Norway. 


— The island of Formosa, which the French have 
just conquered, is very rich in vegetable and animal 
life, on account of its excellent climate. This island, 
though but three hundred and sixty kilometres long, 
and one hundred and forty wide from east to west, is 
the chief source of our camphor supply. The tree 
(Laurus camphora) grows in Japan, China, Sumatra, 
and Borneo also, but nowhere in such abundance 
as on Formosa. In order to obtain the camphor, the 
wood is cut into small bits, and placed in a crucible, 
from which the vapors are distilled over by a gentle 
heat, and collected upon a network of rice-stems. 


—Since 1813 pieces of native iron have been 
brought from Greenland by many explorers, and 
have, in nearly every case, been ascribed to meteoric 
origin. Steenstrup, in his third voyage to Greenland 
(1876-1880), however, found the iron native in a basal- 
tic rock at Asuk, in grains varying from a fraction of 
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a millimetre to eighteen millimetres. It is also found © 
on the western and northern sides of Disko Is] 
and in other places. This settles beyond a doubt the © 
question of the origin of the Greenland native iron, — 
and the ore may be of great commercial importance — 
in the future. ' 

— The signification of the names of some Indian 
mountains of great height may be of interest. Kin- — 
chinjinga is the highest of a group of eight principal 4 
peaks, which rise from a mountain mass of which j 
the view from Darjiling occupies about sixty degrees 
of the horizon. Its name is a compound and corrup- 
tion of four Tibetan words, — kung, ‘snow,’ chen, — 
‘great,’ jo, ‘masses,’ nga, ‘five’ or ‘several;’ in — 
short, the five great snowy peaks. The word ‘ five’ is 
in this case not explicit, but indicates, so to speak, a — 
handful. MountEverest of British maps, supposed by ~ 
many geographers to be the highest mountain on the ~ 
globe, has a more attractive proper name in Tibetan, 
— Deva-danga, ‘God’s home,’ usually shortened in 
conversation into Deodanga. Dobola-giri, the ‘ white — 
mountain,’ rises about one hundred miles westward ~ 
from Deva-danga, though the name has been mis- ~ 
takenly applied to one of the high summits of the 
Kinchinjinga uplift. It is found on most maps as ~ 
Dhaolagiri or Dwahlagiri; while Deva-danga is often ~ 
found inscribed with its Indian appellation, Gauri- ~ 
sanka. 2 

— Hans Kaan’s study of hypnotism (Ueber be- ~ 
ziehungen zwischen hypnotismus und cerebraler © 
blutfillung. 
is a maiden effort, in which, more germanico, a 
single mustard-seed of observed fact is wrung and © 
pressed, and considered in so many lights that a bay- 
tree of letter-press grows out of it. The fact in this 
instance is, that a certain very perfect hypnotic sub- 
ject was awakened immediately out of her ‘ lethargic’ 
state by the application of a hot compress to the — 
head, whilst a cold compress had rather the opposite 
effect. In her ‘ cataleptic’ state, on the contrary, a 
hot compress was without influence; while a cold — 
compress soon brought her into the less ‘deep’ le 
thargic state, whence by the hot compress, she could be 
brought immediately into the normal condition. The 
experiment was repeated, with identical results, more 
than sixty times. The considerations spun upon it 
are relative to the condition of the blood-distribution 
in the brain during the two states. Experiments 
with the plethysmograph were instituted; and after 
a discussion, to which the author’s lack of literary 
ability gives an almost impenetrable obscurity, the 
following conclusions are advanced as probable: that 
the hypnotizing passes, etc., produce a reflex anaemia 
of the cerebral cortex, out of which a hyperaemia 
gradually develops; and that these states successively 
pass downwards to the basal ganglia. In the main, 
Dr. Kaan’s observations agree with those of Tam- 
burini, and with the effects of amylnitrite, which 
seems to deepen, rather than relieve, the hypnotic 
state. It is made more and more probable that the 
cataleptic state, which is rare, and may be considered 
a sort of climax of trance, is accompanied by an in- 
tense hyperaemia of the brain. 
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